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H[KLELWHGUHVSHFWLYHO\=KDQJD HWDO  REVHUYHGYDULRXVZHDU IDLOXUHPHFKDQLVPZKHQ WKHILEHUVDUHRULHQWHG
SDUDOOHO DQWLSDUDOOHO DVZHOO DVQRUPDO ,W LVGLIILFXOW WRFRQWURO ILEHURULHQWDWLRQZKLOHGHYHORSLQJFRPSRVLWHDQG
SURFHVVLQJ PDWHULDOV IRU SURGXFW GHYHORSPHQW 7KH SUHVHQW ZRUN DWWHPSWV WR XVH FDUERQ QDQR WXEH &17 DV
UHLQIRUFHPHQW LQ WKH WKHUPRSODVWLF VR DV WR DYRLG DQLVRWURS\ IULFWLRQ ZHDU SHUIRUPDQFH &DUERQ QDQRWXEHV KDYH
GUDZQFRQVLGHUDEOHDWWHQWLRQDVDUHLQIRUFHPHQWPDWHULDO IRUSRO\PHULFPDWHULDOV E\YLUWXHRILWVXQLTXHPHFKDQLFDO
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 :LWKWKHDGGLWLRQRI&17<RXQJ¶VPRGXOXVWHQVLOHVWUHQJWKDQGWRXJKQHVV RI
SRO\SURS\OHQHIRXQGWRLQFUHDVHXSWRFHUWDLQDPRXQW%LNLDULV 3RO\PHUFU\VWDOOL]DWLRQ UDWHIRXQGWR LQFUHDVH
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3UDVKDQWKD HW DO ,Q WKLV ZRUN WULERORJLFDO
SHUIRUPDQFHRI 33&17FRPSRVLWHV LVLQYHVWLJDWHG
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RI  PPVHF 'XULQJ WHVWLQJ IULFWLRQDO IRUFH DQG ZHDU ZDV FRQWLQXRXVO\ PHDVXUHG DQG UHFRUGHG (YHU\ WHVW
FRQGLWLRQV ZHUH UHSHDWHG IRU WKUHH WLPHV :RUQ RXW RI WHVW VSHFLPHQV ZHUH REVHUYHG XQGHU QRQFRQWDFW RSWLFDO
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VWHHO PDWHULDOV DQG KHQFH UHGXFWLRQ RI IULFWLRQ FRHIILFLHQW LV REVHUYHG 8QUHLQIRUFHG SRO\SURS\OHQH H[KLELW 
FRHIILFLHQW RI IULFWLRQ ZKHUHDV DOO WKH LQYHVWLJDWHG &17 FRPSRVLWH PDWHULDOV 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FRHIILFLHQW RI IULFWLRQ 7KLV IULFWLRQ UHGXFWLRQ LV GXH WR WKH LQFUHDVH LQ PDWHULDO KDUGQHVV DV ZHOO DV OXEULFDWLRQ
FKDUDFWHULVWLFVRI&17DWWKHVOLGLQJVXUIDFH
+DUGQHVV 6KRUH'RIXQUHLQIRUFHG33 DQGZW&1733FRPSRVLWHV DUH 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UHSRUWHG HOVHZKHUH >@ DORQJZLWK WHQVLOH SHUIRUPDQFH<RXQJ¶VPRGXOXV RI XQUHLQIRUFHG   DQGZW
&1733 FRPSRVLWH LV     DQG  03D UHVSHFWLYHO\ ,QFUHDVH LQ PRGXOXV FRQILUPV WKH
UHLQIRUFHPHQWHIIHFWRI&17,QFUHDVH LQVXUIDFHKDUGQHVVDQGPRGXOXVUHGXFHVUHVLVWDQFHRIIHUHGE\WKHDVSHULWLHV
E\ HODVWLF DQG SODVWLF GHIRUPDWLRQ GXULQJ VOLGLQJ &KR  DOVR UHSRUWHG KDUGQHVV LQFUHDVH RI SRO\SKHQ\OHQH
VXOILGH &17FRPSRVLWHV :DQJ HW DO  DOVRREVHUYHG UHGXFWLRQRI IULFWLRQ FRHIILFLHQW GXH WR WKH DGGLWLRQRI
&17LQWKH 3RO\DFU\ORQLWULOH PHWK\OPHWKDFU\ODWH SRO\PHULFPDWHULDO+RZHYHURQOLQHZHDUDVZHOO DVZHLJKWORVV
RIWHVWVSHFLPHQVUHYHDOHGLQIHULRUZHDUUHVLVWDQFHRI&17FRPSRVLWHRYHUXQUHLQIRUFHGSRO\SURS\OHQH ILJXUHDQG
7RXQGHUVWDQGWKHZHDUPHFKDQLVPZRUQRXWVXUIDFHRIWHVWVSHFLPHQVZHUHREVHUYHGXQGHUVWHUHRPLFURFRSHDV
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)LJXUH D DQG E VKRZV VXUIDFHRI XQILOOHG33 VXUIDFHEHIRUHDQGDIWHU WHVW REVHUYHGXQGHU VWHUHRPLFURVFRSH
ZKLFKFRQILUPHGWKHDGKHVLRQRIWUDQVIHUILOP6LQFHURXJKQHVV5D RIDVXUIDFHFDQFRQYH\SURILOHGHSDUWXUHLQRQO\
LQYHUWLFDOGLUHFWLRQWKUHHDQGWZRGLPHQVLRQDOYLHZRIVXUIDFHFRQGLWLRQLVDWWHPSWHGLQWKLVZRUN)LJDVKRZVWKH
VXUIDFHRIXQUHLQIRUFHG33EHIRUHWHVW)LJEDQGFVKRZVWKHVXUIDFHRIXQUHLQIRUFHG33DQG&1733DIWHUWHVW,W
LVREVHUYHGWKDWERWKWKHLQYHVWLJDWHGPDWHULDOH[KLELWLQFUHDVHLQURXJKQHVVIURPPP8QUHLQIRUFHG33VKRZV
PPDQG&1733 VKRZV PP7KLV GHFUHDVH LQ VXUIDFH URXJKQHVV FRQILUPVSRRUZHDU UHVLVWDQFH DJDLQVW FRXQWHU
VWHHOPDWHULDO DQGFRQILUPV WKDW LQYHVWLJDWHGQRUPDO ORDG DQGVOLGLQJYHORFLW\DUHQRW VXLWDEOH WR LPSURYHVXUIDFH
ILQLVK ,Q VSLWH RI PDUJLQDO LPSURYHPHQW LQ URXJKQHVV &1733 H[KLELWV SRRU XQLIRUPLW\ WKDQ XQUHLQIRUFHG 33
6XUIDFHURXJKQHVVLPSURYHPHQWLVGXHWRWKHOXEULFDWLRQHIIHFWRI&17DQGSRRUXQLIRUPLW\LVGXHWRWKHSUHVHQFHRI
FDUERQQDQRWXEHVLQWKH33PDWUL[6LPLODUNLQG RIZHDU EHKDYLRXU LVDOVRUHSRUWHGE\&KR
)LJ 6WHUHR PLFURVFRSH LPDJHRI XQUHLQIRUFHG 33D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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)LJ 2SWLFDO SURILORPHWHU LPDJH DQGVXUIDFHSURILOH RI ZRUQRXW VXUIDFHV D3UHSDUHGXQUHLQIRUFHG33 E 7HVWHGXQUHLQIRUFHG33 F7HVWHG
ZW&1733
$GGLWLRQRI&17WRWKH33FRQWULEXWHWRLQFUHDVHPDWHULDOPRGXOXVWKHUHE\DELOLW\WRVWLFNZLWKFRXQWHUPDWHULDO
VWHHODOVRGHFUHDVHV:DQJ HWDO DOVRFRQILUPHG WKLV IDFW 7RFRQILUPWKLV IDFWFRXQWHUPDWHULDOVZHUHDOVR
REVHUYHGXQGHUQRQFRQWDFW RSWLFDOSURILORPHWHU)LJXUHVKRZVFRXQWHUVWHHOGLVFDIWHUWHVWLQJ)LJXUHFRQILUPVWKH
IRUPDWLRQRI WUDQVIHU ILOPRQ WKHFRXQWHUPDWHULDO VWHHOGLVF+RZHYHUQRVXFK WUDQVIHU ILOPZDVREVHUYHGRQ WKH
FRXQWHUGLVFDIWHUWHVWLQJZLWK33&17FRPSRVLWH'XHWRWKLVIRUPDWLRQRIWUDQVIHUILOP33VOLGHDJDLQVW33RQO\
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)LJ2SWLFDO SURILORPHWHU LPDJHRI VWHHOFRXQWHUGLVFDIWHUWHVWLQJZLWKXQUHLQIRUFHG 33
 &RQFOXVLRQV
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UHLQIRUFHGSRO\HWKHUHWKHUNHWRQH3((.3RO\PHU&RPSRVLWH
&KDQG 1 'ZLYHGL 8.  (IIHFW RI FRXSOLQJ DJHQW RQ DEUDVLYH ZHDU EHKDYLRXU RI FKRSSHG MXWH ILEUHUHLQIRUFHG SRO\SURS\OHQH
FRPSRVLWHV :HDU 
&KHQ= /L7 <DQJ< /LX; /Y5 0HFKDQLFDODQGWULERORJLFDOSURSHUWLHVRI3$336EOHQGV :HDU 
&KR0 7KHIOH[XUDODQGWULERORJLFDOEHKDYLRXURIPXOWLZDOOHGFDUERQQDQRWXEHUHLQIRUFHGSRO\SKHQ\OHQHVXOILGHFRPSRVLWHV 0DWHULDOV
7UDQVDFWLRQV 
)ULHGULFK.:HDUPRGHOVIRUPXOWLSKDVHPDWHULDOVDQGV\QHUJLVWLFHIIHFWVLQSRO\PHULFK\EULGFRPSRVLWHV,Q³$GYDQFHVLQ&RPSRVLWH
7ULERORJ\´)ULHGULFK.(G(OVHYLHU$PVWHUGDPDQG1HZ<RUNSS
+XIHQEDFK :$6WHOPDNK $.XQ]H .%RKP 5.XSIHU 57ULERPHFKDQLFDOSURSHUWLHVRIJODVV ILEUH UHLQIRUFHGSRO\SURS\OHQH
FRPSRVLWHV 7ULERORJ\,QWHUQDWLRQDO 
0DQFKDGR0$/ 9DOHQWLQL / %LDJLRWWL - .HQQ\ -0  7KHUPDO DQG PHFKDQLFDO SURSHUWLHV RI VLQJOHZDOOHG FDUERQ
QDQRWXEHVSRO\SURS\OHQHFRPSRVLWHVSUHSDUHGE\PHOWSURFHVVLQJ &DUERQ 
3UDVKDQWKD. 6RXOHVWLQ - /DFUDQSH0)&ODHV0'XSLQ*.UDZF]DN 3 0XOWLZDOOHG FDUERQ QDQRWXEH ILOOHG SRO\SURS\OHQH
QDQRFRPSRVLWHV EDVHG RQ PDVWHUEDWFK URXWH ,PSURYHPHQW RI GLVSHUVLRQ DQG PHFKDQLFDO SURSHUWLHV WKURXJK 33J0$ DGGLWLRQ ([SUHVV
SRO\PHU/HWWHUV 
6HR0. /HH -5 3DUN 6- &U\VWDOOL]DWLRQNLQHWLFVDQG LQWHUIDFLDOEHKDYLRXUVRGSRO\SURS\OHQH FRPSRVLWHV UHLQIRUFHGZLWKPXOWL
ZDOOHGFDUERQQDQRWXEHV 0DWHULDO6FLHQFHDQG(QJLQHHULQJ 
6XUHVKD%5DYLNXPDU%19HQNDWDUDPDUHGG\0-D\DUDMX75ROHRIPLFURQDQRILOOHUVRQPHFKDQLFDODQGWULERORJLFDOSURSHUWLHVRI
SRO\DPLGHSRO\SURS\OHQHFRPSRVLWHV 0DWHULDOVDQG'HVLJQ 
9RVV+)ULHGULFK.2QWKHZHDUEHKDYLRXURIVKRUWILEHUUHLQIRUFHG3((. FRPSRVLWHV:HDU
:DQJ & 'RQJ% *DR *< ;X 0: /L +/ $VWXG\RQPLFURKDUGQHVVDQGWULERORJLFDOEHKDYLRXURIFDUERQQDQRWXEHVUHLQIRUFHG
$00$&17VFRSRO\PHUQDQRFRPSRVLWHV 0DWHULDO6FLHQFH	(QJLQHHULQJ 
;DYLHU 6)7\DJL'0LVUD$,QIOXHQFHRILQMHFWLRQPROGLQJSDUDPHWHUVRQWKHPRUSKRORJ\DQGPHFKDQLFDOSURSHUWLHVRIJODVVILEHU
UHLQIRUFHGSRO\SURS\OHQHFRPSRVLWHV3RO\PHU&RPSRVLWH
=KDQJD*5DVKHYDD=6FKODUEE$. )ULFWLRQDQGZHDUYDULDWLRQVRIVKRUWFDUERQILEHU6&)37)(JUDSKLWHYROILOOHG3((.
(IIHFWVRIILEHURULHQWDWLRQDQGQRPLQDOFRQWDFWSUHVVXUH:HDU
